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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
magnetic recording medium suitable for high- 
density magnetic recording. 
SOLUTION: At least two layers of underlying 
films 102, 103 are formed on a nonmagnetic 
substrate 101, then a magnetic film 104 having a 
hep structure is formed thereon. The magnetic 
film consists of a polycrystalline film of an alloy 
essentially comprising Co and containing at least 
one kind of nonmagnetic element. The 
polycrystalline film has >5 nm and <15 nm 
average grain size and inhomogeneously 
precipitated layers having 25 at.% nonmagnetic 
element formed on the grain boundary. The first 
underlying film 1 03 adjacent to the magnetic film 
104 with a hep structure is a nonmagnetic or a 

weak magnetic film having <100 emu/cc magnetization. The second underlying film 
102 has a bec structure or NaCI structure and has <100> or <211> dominant 
orientation direction. 
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Page 4 , Column 6 

[0020] [First Embodiment] 

A magnetic recording medium having the structure 
shown in Fig. 1 was made by employing a direct current 
magnetron sputtering method. A surf ace- tempered glass 
substrate of 2.5inch diameter was used to form the magnetic 
recording medium. A second substratum 102, a first 
substratum 103, a magnetic film 104 and an overcoat film 
105 were formed on a substrate 101 in this order. A Cr 
target was utilized to form the second substratum 102. A 
Co-36at%Cr target was utilized to form the first substratum 
103. A Co-19at%Cr-12at%Pt target was utilized to form the 
magnetic film 104. Ar gas pressure was set at 3mTorr. The 
sputtering power was set at 10W/cm 2 . The temperature of 
the substrate was set at 320° c. A Cr film having 20nm 
thickness, a Co-Cr film having lOnm thickness and a Co-Cr- 
Pt film having 17nm thickness were formed. A carbon film 
having 7nm thickness was formed as the overcoat film 105. 

Page 5 , column 7 

[0029 ] [Second Embodiment] 

A magnetic recording medium having the structure 
shown in Fig. 2 was made by employing a sputtering method. 
A surf ace- tempered glass substrate of 2.5inch diameter was 
used to form the magnetic recording medium. A two- layered 
structure second substratum 202, 203, a first substratum 
204, a magnetic film 205 and an overcoat film 206 were 
formed on a substrate 201 in this order. A MgO target and 
a Cr target were utilized to form the second substratum 202, 
203. A Co-55at%Ru target was utilized to form the first 
substratum 204. A Co- 17at%Cr- 10at%Pt-3at%Ta target was 
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utilized to form the magnetic film 205. Ar gas pressure 
was set at 4mTorr. The sputtering power was set at 10W/cm 2 . 
The temperature of the substrate was set at 300° c. A MgO 
film having lOnm thickness, a Cr film having lOnm thickness, 
a Co-Ru film having lOnm thickness and a Co-Cr-Pt-Ta film 
having 15nm thickness were formed. A carbon film having 
7nm thickness was formed as the overcoat film 206. 

Page 6 , column 9 

[ 0 0 3 4 ] [ Third Embodiment ] 

A magnetic recording medium having the structure 
shown in Fig. 3 was made by employing a sputtering method. 
A Si disk substrate of 2 . Sinch diameter was used to form 
the magnetic recording medium. A two- layered structure 
second substratum 302, 303, a two-layered structure first 
substratum 304, 305, a magnetic film 306 and an overcoat 
film 307 were formed on a substrate 301 in this order. A 
MgO target and a Cr target were utilized to form the second 
substratum 202, 203. A Co-40at%Ru target and a Co-45at%Cr 
target were utilized to form the first substratum 304, 305. 
A Co-10at%Cr-13at%Pt-2at%Ta-2at%Si target was utilized to 
form the magnetic film 306. Ar gas pressure was set at 
4mTorr . The sputtering power was set at 10W/cm 2 . The 
temperature of the substrate was set at 100° c. A MgO Film 
having lOnm thickness, a Cr film having 5nm thickness, a 
Co-Ru film having lOnm thickness, a Co-Cr film having lOnm 
thickness and a Co-Cr-Pt-Ta-Si film having lOnm thickness 
were formed. A carbon film having 5nm thickness was formed 
as the overcoat film 307. 

Page 6, column 10 

[0038] [Fourth Embodiment] 

A magnetic recording medium having the structure 
shown in Fig. 4 was made by employing a sputtering method. 
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A glass disk substrate of 1.8inch diameter was used to form 
the magnetic recording medium. A two- layered structure 
second substratum 402, 403, a first substratum 404, a 
magnetic film 405 and an overcoat film 406 were formed on a 
substrate 401 in this order. A MgO-LiF mixture target and 
a Cr-15at%Ti target were utilized to form the second 
substratum 402, 403. A Co-45at%Cr-3at%Ta target was 
utilized to form the first substratum 404. A Co-18at%Cr- 
13at%Pt-3at%Ta-lat%B target was utilized to form the 
magnetic film 405. Ar gas pressure was set at 4mTorr. The 
sputtering power was set at 10W/cm 2 . The temperature of 
the substrate was set at a room temperature. A MgO-LiF 
film having lOnm thickness, a Cr-Ti film having 5nm 
thickness, a Co-Cr-Ta film having lOnm thickness and a Co- 
Cr-Pt-Ta-B film having 12nm thickness were formed. A 
carbon film having 5nm thickness was formed as the overcoat 
film 406. 
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C t , »*ttO«ai»3Erttx* jl/^-SRK u = 3 . 0 
xiO'erg/c cT*SCiA%*»ofc. MgOit 50 



cZ>@5fefiKS^ffl«< 1 0 0 C rH<DS5fefiES*fi[« 
< 1 0 0 >-C* 0 , ««i^Mt'F<Dtt 

[003 1 ] HMKt*#TN 2JMtt*>6tt«»2Ttt 
CDMgOOf^bOtCL i F. FeAI, Ni Ah Ti 
C, ZrC. HfC. TiN. ZrN. HfN^ti^ 

M*2T»©Cr©ftbOIC > V. Nb. Mo. W, 
Cr-Ti, Cr-V, Cr-Nb. Cr-Mo, Cr 
-W, Cr-Zr, Cr-Hf, V-Nb, V-Mo, 
V-W. Nb-Mo. Nb-W, Mo-WS»*8Sl 

[0032] ch6©*e»*»«b*ja, ortwDK 

*4fc?8t4M 2 0 5 ©¥*3teS«4SW: 5 n m«± 1 5 n m 
«T, *»ttJKCiI>ft < & 2 5 a t %<D#®t*7C^£ 
1 n mJyji3 n m«T©»JW«EU K 
uCDH«2. 5-4XlO s erg/ccr$»SCi^ 

co-50at%pt *m^tcaftm*-?tii>±mtm 

6*i-r, 3?po x Ku = 5. 2xi0 5 erg/cc©i 

[0033] ^<D«AaBW^4rl»feM 1 <b|HI«CD^ 
frVWMlstc. ^<D&^ Jt)BEWIrtt3-3 7. 5kFC 

cDiaO^tJSx l 0-*£*£< . 6Gb/in 2 cDI^ 
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5xl0" 5 -9. 6X10*\ IS£aW©«*J>***0. 
[0 0 34] »OB013)iB&2. 5 ^>*£>S i -r 

^a*»->awiBfi«a»*fWL^:. 1^30 i±cc 

2JitfBS*6ttS*2TttU13 0 2. 3 0 3. 2Bfitjgc 
*>6tc4»lTiltoB3 0 4. 305, »ttl3 0 6, ft 
aHK3 0 7*C©]liffrj&fiJEUfc. »2TBMJK:MarO 
fr-y* hiCr^-y^h, ^lTHWBCCCo-4 0 
a t%Ru%-yy h<tCo-45a t%C r dr-^v 
k EBttJgfflCCCo - 10at°/oCr-13at%Pt 
-2 a t%Ta-2 a t%S i h^/t 0 X 

-* 1 0W/cm l , 10 0*Ci Lfc^fefrC 

MgOl^lOnm, CrM5nm, Co-RuK 
lOnm, Co-CrI^10nm, Co-Cr-Pt 
-Ta-S iJK^l 0nm©*3*ti**lJgJ3EUft:. 5 

[003 5] C Ct?0 1 TttttfkDC o - R uRCXC o 
-C r®tt*ffifcfb»&* 1 6 emu/c c£&?8 emu 
/cct^D. Co-CrliMOCo-Gr-P 
t-Ta-S iBt©cfii©ft3<DSB:l. 5%r&o 
fc. C<OKS*Kffit"T?4 0 0 C. 1 OftOtmM&'iJ 
o/Co C<D«Wiffltt, *lTtt©Co-Cr*6Cr*J 

matt z> cozum-? & tt&x$> & . 

[003 6] fflRUfcK»*»«U*JS*, &ffl^3 0 
6<D¥*WS«tt8H3:9nm. **BWCCtt*«B»<DC r 
£3 0 a t %«±^/c^il$ 1 n m<Dm&&&?& 
C<k t6&tt<Dm^lfex-*fr¥-&MKuifi3. 1 
xi0 5 erg/ccT*^CiWoyt o MgOI 
<Dm^&&nm^< 1 0 0 >, C r*<Dft5fcj^#ftl£ 

< i o o >r&o, ?Stt^^1tiS'r^?SttS^eT-oe 

[0037] c <DMimmm&%:%mmitcmmm 
k n^^mjzw»mn»9a. (gmr) f 

*Jflt>-C\ MIB^ffia 10Gb/in 2 ©*fl=rn *m 

^<o«ebd* (e.r.) t^mmtommmt^m 

jft£EPRML*a*SlfflLfc. 1 OGb/i n 2 £>l£ 
IE»«BK£ F ^ ^ ^SS<Dffl^Mii4 OOkBPI 
x2 5kTP *JB«8a»afKW3 0 0 kFC 

E.R. tt«£©SH«t'V * F3&*iB»F^ **i£ 
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MtflKZWte. E .R .= 1 x 3 0~\ W*«#<C«4>* = 
1 %T£> 0 , 1 OGb/i n 2 ©ffiiE»«K*3|3»'r * 

tc^xom^mmwt Lx&mK&ft&mtcLx^&c 

[003 8] (Htt0»4) SlSI . 8^f>^7Xf 

Bfn«at»o«aaB««**ff«i/fc. »£4 o 1 ± 

CC2Jl»Jfi3&>6ttS»2T««4 0 2. 4 0 3, 81T 
10 if404, Ittl4 0 5, ftflM4 0 BZCOlBfrX 
»«Lte. #2Ttt»«:MffO-L i F Ma % — F 
iCr-15at%Ti Z-tfy k ffH Titi/BitC o 
-45at°/oC r-3at%Taf-^ k attMffl 
tCC o - 1 8 a t%C r-13at%Pt-3a t%T 

XE*4mTo r r, XrC* 4r— ^*»7— 1 0 W/c 
m\ SfiSMfiO^MgO-L i F«* 1 On 
nu Cr-Til^5nm, C o -C r - T al$r 1 0 
nm, Co-Cr-Pt-Ta-BMl2nm(DI$ 

[0039] CCt?SlTittf(©Co-Cr-Ta© 
tfrfflfflKbtel 2 emu/c CC*0. Co-Cr-Ta 
K<b$tt^<5DCo-Cr-Pt -Ta-S i WE>cf»<D 

(DCo-Cr-Ta*6Cr ft* StMOttfUm^tm 

30 [0040] fWl/fc«»*5Mff LftJW. ®ffi^4 0 

r * 3 0 a t %£LL^*E*$*3 1 . 5 n m<DJf 

3. 3xl0 s erg/ccr^SCi»-7/c e M 
srO-L i FJH©«ifeJsJEfi*a«<2 1 1 >. CrI© 
2 ll>t?*0, effl^CD®5fefi£S^ 

tt«<i i oo>r&ocn^if^*r-5ffittiSsa-i L cD 

[004 1 ] t <Di^seH^«E^€ci*« y >y 
40 f\ n^m^cm^m^mtm^m (gmr) f 
*jhi>t. mim&m 1 2 g b / i n 2 ©*fl=rw*m 
^ommwwm <e .r.) £eftttfb4>Bmx4t¥«9i 

StEPRML^ffil/c 0 UGb/in^fi 

ia»ttft<fc f ^ * ^«a«)ffl*'&to-a-«4 0 0 k b p i 

X3 0 kTP I AiftSiefia;ft«3 OOkFC 

3 0 0 k f c 1 (om^&imLtcm&icntiListct 
50 #cDtb^cctb-<, 3 omnmcn^oftt^<on^Oit) 



C7) 

XL 

e.r.= ixio-\ nmw^<Dm^m= 

1. 6%-C*0. 12Gb/in'©I«S«^i 
[004 2] 

[0ffl©f3iii&l&HJ] 

[si ] *&w<££z®MimmmD-m<DMmm& 
0. 

0. 

0. * 
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[04 ] ^Bjjci^^sa^^ffe©^©^^ 

10 1-it. 102-I2TfSI(bccib<«N 
aCliS), 103-ilT)4i(hcp), 104 
-SttfflB. 105 - SSi, 20 1-SS, 202-m 
2 Tife)g (NaCliMK «»J|iJfl) . 2 0 3-0 
2Tmm (b c cflli*) . 2 0 4-f ITiftKhc 
pK 2 0 5-MfflK. 2 0 6-fitSM. 3 0 1-1 
S. 3 0 2-JS2TJM (NaC MM) . 3 0 3-^ 
2Ti« (b c c«jg) . 304-f lTig(hc 
p) . 3 0 5-SfllTittJK (hep). 3 0 6-fi&t* 
SSI. 3 0 7-SSH. 40 1-Ifi, 4 0 2-S82Ti& 
It (NaC 14*&) . 40 3 -J*2TltB (bcci 
it) . 4 0 4- ••IB1TJI61B (hep). 4 0 5-fiBtt 
4 0 6HSHMI 



mi) 



im2] 



[03] 



105 




104-BHSSl 

103— »I K*»(hj^p.) 

102 ■» 2 T*Bt(bxx. t L < liN«a»a> 

lol-S* 



[04] 




^^^^^^^^^ 




206— fi&SJR 
205— ffittR 
204— & 1 T%8R(h.c.p.) 

203~* 2 T&m> c*-tx&) 

202-»« 2 TlfeffiCNaa^^t b < tiSUWffl) 
201— 




307-HS8EB 

305-# 1 T36R(hx.p.) 
304 **# 1 TH>R<h-cp.) 

303-85 2 TJfeJB(b.c.c.aS) 
302 - m 2 TftR(NaCffifciS) 
30J---S& 




406—ftRft 
405—ttttR 

404— » 1 T&R(hx.p.) . 

402-»tt2TttR(NaCl»i&) 
401-fcfi 
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I— 



**S6fttt Bfi«f¥Bf «ftfcW3SBf ft 



